A 69-year-old male presented with a jugular foramen schwannoma occluding the sigmoid sinus and as sociated with sigmoid sinus dural arteriovenous malformation.
Introduction
Dural arteriovenous malformations (AVMs) may result from congenital factors as shown by occur rence in infancy and characteristic angiographic fea tures,',') but most dural AVMs are acquired .4 ') Dural AVM may develop after trauma,') surgery,") and dural sinus thrombosis.4'6) Dural sinus thrombosis is regarded as the causative event in cases of acquired dural AVM.') Dural AVM may develop in various in tracranial sites, but two-thirds of cases involve the transverse or sigmoid sinus.') Tumors near the sigmoid sinus often infiltrate and occlude the sinus. Jugular foramen schwannomas comprise 2.9% to 4% of intracranial schwanno mas.11°13s Angiography shows that one third of jugular foramen schwannomas completely occlude the jugu lar bulb and the sigmoid sinus,11) and jugular fora men schwannoma is associated with a high inci dence of sinus thrombosis. We describe a case of jugular foramen schwannoma associated with a sig moid sinus dural AVM. imaging revealed a dumbbell-shaped tumor near the right jugular foramen extending in the intra and extracranial directions (Fig. 1 ). An giography revealed a dural AVM supplied by the right external carotid artery and involving the right sigmoid sinus. The right jugular bulb and proximal sigmoid sinus were occluded. The dural AVM was cross-drained via the torcular sinus to the opposite transverse and sigmoid sinuses (Fig. 2) .
The patient underwent transarterial embolization of the dural AVM using polyvinylalcohol particles (150 to 250 ,aM). His pulsatile tinnitus was ameliorat ed by the embolization. The jugular foramen tumor and dural AVM were then resected using a transjugu lar approach.') The vestibulocochlear nerve in the cerebellopontine angle cistern was compressed and displaced rostrally by the intradural tumor. The tumor filled the jugular bulb and sigmoid sinus where angiography had revealed occlusion (Fig. 3) . The histological diagnosis of the resected tumor was schwannoma.
Postoperative angiography showed complete ob literation of the dural AVM (Fig. 4) . Dural AVMs most frequently involve the trans verse and sigmoid sinuses.') Schwannoma is the most common of the many tumors occurring near the jugular foramen.") Jugular foramen schwanno mas often occlude the sigmoid sinus.") The present patient had a jugular foramen schwannoma, sig moid sinus thrombosis, and a sigmoid sinus dural AVM. The chronology of development of these le sions, presumably in the order of jugular foramen schwannoma, sinus thrombosis, then dural AVM, was not proven by serial angiography spanning the period of dural AVM formation. However, the patient developed hearing loss several years before the onset of pulsatile tinnitus. Such hearing loss is consistent with the observed compression of the cochlear nerve9~ by the jugular foramen schwanno ma in the cerebellopontine angle. Pulsatile tinnitus, the most common symptom of dural AVM involving the transverse and sigmoid sinuses,',") occurred later in the present case and was ameliorated by embolization of the dural AVM. The link between the tumor and the dural AVM was sigmoid sinus Fig. 3 Schema showing the jugular foramen schwannoma, sigmoid sinus thrombosis, and sigmoid sinus dural arteriovenous mal formation (AVM). The right dumbbell shaped jugular foramen schwannoma has totally filled the jugular bulb and sigmoid sinus (arrow). There is an associated sig moid sinus dural AVM (arrowhead). 
